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Abstract 
Objective: To investigate the relationships among tooth loss, denture wearing, nutrition intake, and 
nutritional status. Material and Methods: This observational cohort study was conducted on 26 patients 
(≥ 45 years old) at the Faculty of Dentistry, Universitas Indonesia. Tooth loss was classified according to 
the Eichner Index. The Semi-quantitative Food Frequency Questionnaire was used to measure nutritional 
intake (kcal). Mini Nutritional Assessment Short Form (MNA-SF) and Handgrip Strength (HGS) 
assessments were employed to measure the nutritional status at baseline (before denture insertion), 1, 2, 3, 
6, 9, and 12 months after denture use. Results: Significant differences in nutritional intake (p<0.05) between 
the Eichner B and C groups were noted at 3, 6, 9, and 12 months after using dentures. Significant increases 
in nutritional intake were noted after wearing the dentures (p<0.05) when compared with the baseline 
values. The nutritional status was considered normal in 65.4% of the patients at 12 months and 38.5% at 
baseline. Furthermore, the nutritional status 1, 2, 3, 6, 9, and 12 months after wearing denture was 
significantly improved compared with the baseline values (p<0.05). Significant differences in HGS (p<0.05) 
were observed between the Eichner B and C groups at 6, 9, and 12 months after using the denture. 
However, no significant differences in HGS were noted before and after wearing the denture (p<0.05). 
Conclusion: Denture wearing can improve the nutritional intake and status of pre-elderly and elderly 
patients. 
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Introduction 
The elderly population is predicted to increase rapidly worldwide, including developing countries like 
Indonesia, in the future. Based on Indonesia's population projection data, there were 23.66 million elderly 
people in Indonesia (9.03%) in 2017, and this number is expected to rapidly increase to 27.08 million in 2020 
and 48.19 million in 2035 [1]. 
 Several changes that occur in the elderly must be taken into consideration because they can affect the 
nutritional needs [2]. Elderly people are more susceptible to caries and periodontal disease, both of which 
cause tooth loss [3]. This may lead to discomfort during eating and limit the types of food consumed [4]. In 
addition, the elderly experience metabolic and psychological changes, which may cause systemic diseases and 
increased consumption of medications that could restrict the amount and type of food consumed [2]. There is 
no single type of food that can provide complete nutrition; therefore, a diverse food pattern is required elderly 
to meet the nutritional needs of the elderly [5,6]. 
Not all people with tooth loss want to replace the missing teeth. The levels of education and 
awareness affect the demand for dentures [7]. Furthermore, several factors affect the appetite of the elderly, 
one of which is the denture's fit. Thirty-three percent of denture wearers complain that the denture does not fit 
and is not used for eating [8]. The elderly who often avoid certain types of food are usually denture wearers 
with dentures that do not fit; as a result, they usually have a lower nutritional status [9]. It is known that 
users of ill-fitting dentures lack 19 nutrients compared with those with complete dentition [8]. Most of the 
lost nutrients come from hard foods such as meat, vegetables, fruits (apples and carrots) and beans [8]. 
Many methods can be used to measure nutritional status. The use of several methods can provide a 
more comprehensive result. Clinical examinations of the hair, nails, and skin can indicate the presence of 
certain nutritional deficiencies. In addition, anthropometric measurements such as the body mass index (BMI), 
blood tests (serum or plasma), and urine, as well as saliva tests can be used to measure the nutritional status. 
Nutrition intake can be assessed from the type and amount of food eaten using the 24 h and repeat 24 h recalls 
the Food Frequency Questionnaire (FFQ), and the dietary history [4,10]. Mini Nutritional Assessment 
(MNA) is another widely used method comprising questionnaires validated more than 20 years ago to screen 
the nutritional status and help identify the presence of risk of malnutrition [11,12]. Furthermore, assessment 
of the Handgrip Strength (HGS) is a simple, reliable, inexpensive, and easy-to-perform method and the results 
may be more accurate than BMI measurements alone [13]. 
The relationships among tooth loss, use of dentures, and nutrition remain controversial. One study 
reported no relationships among these factors [14] whereas, other studies have shown an association between 
nutritional status and the use of dentures [15,16]. In the current study, the effect of the number of teeth lost 
and the duration of denture wearing on the nutritional status of the elderly was evaluated. The results of this 
study were expected to provide information about the factors that influence the nutritional status of the elderly 
population. 
 
Material and Methods 
Study Design and Sample 
A total of 26 patients at the dental hospital provided informed consent to participate in the study. The 
inclusion criteria were healthy patients aged 45 and above, ability to communicate well and answer the 
questionnaires without the help of others, not senile, and willing to be included in the study. 
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Data Collection 
One investigator (LB) performed all the assessments for tooth loss before denture insertion (baseline), 
and the nutritional intake, nutritional status, and Handgrip Strength (HGS) at baseline, 1, 2, 3, 6, 9, and 12 
months after wearing the denture. All the dentures were fabricated at the Faculty of Dentistry, Universitas 
Indonesia. 
Tooth loss was classified using the Eichner Index, a classification based on the presence of occlusal 
contacts in the posterior area with regard to the masticatory ability. Based on this index, tooth loss was 
classified into three main categories [17]: Category A (four occlusal contact support areas), Category B (1–3 
support zones or occlusal contacts anteriorly), and Category C (no occlusal contacts on the remaining teeth). 
The semi-quantitative FFQ was used to assess the nutritional intake from the type and amount of food 
consumed; it relies on the memory of the subject and, if needed, help from nurses or people who take care of the 
subject [10]. Nutrient intake or the amount of total energy (kcal) consumed can be calculated from the portion 
sizes of the various types of foods consumed by the individual [18-20]. 
The MNA-Short Form (MNA-SF) questionnaire is widely used to screen the nutritional status of 
elderly people and does not need to be performed by nutritionists or doctors. Filling out the MNA 
questionnaire takes about 10–15 min. A total score of 0–7 indicates malnutrition, 8–11 indicates a risk of 
malnutrition, and 12–14 indicates normal nutritional status [11,12]. 
An assessment of the HGS was used to determine muscle strength, which is directly related to one's 
nutritional condition [13]. Many types of dynamometers can be used to measure muscle strength [18,21]. 
The Takei 5401 dynamometer (Takei Scientific Instrument Co LTD, Niigata Japan) was used in the present 
study. HGS can be used to measure the risk of malnutrition that cannot be seen during a clinical examination. 
Generally, this method is not used alone but in conjunction with other methods of measurement [13]. 
 
Data Analysis 
Data were analyzed using SPSS version 22.0 software (SPSS, Inc., Chicago, IL, USA). Differences in 
nutritional intake (kcal) based on tooth loss (Eichner B vs. Eichner C group) were analyzed using the Mann 
Whitney U test. Repeated analysis of variance (ANOVA) was employed to analyze the mean nutritional intake 
(FFQ) and HGS before using dentures and 1, 2, 3, 6, 9, and 12 months after wearing the dentures. The 
Friedman test was used to measure differences in nutritional status (MNA-SF) before and 1, 2, 3, 6, 9, and 12 
months after wearing dentures. 
 
Ethical Considerations 
This study was approved by the ethical committee of the Faculty of Dentistry, Universitas Indonesia 
(No. 34/Ethical Approval/FKGUI/V/2018). 
 
Results 
Ten of the 26 patients in this study (38.5%) were categorized into the Eichner B group and 16 (61.5%) 
into the Eichner C group. The proportion of partial and complete denture users was almost balanced, with 12 
patients wearing partial dentures (46.2%) and 14 (53.8%) wearing complete dentures. The number of male 
patients (17/65.4%) was higher than that of the female patients (9/34.6%). Three patients (11.5%) did not 
complete elementary school, two (7.7%) graduated from elementary school, six (23.1%) from junior high 
school, seven (26.9%) from high school, and eight (30.8%) from a university. For the socio-economic data 
 Pesqui. Bras. Odontopediatria Clín. Integr. 2020; 20:e5679 
 
4 
(income in Indonesian Rupiah/IDR), six patients (23%) belonged to quintile 1 (income ≤IDR. 658,037), four 
(15.4%) to quintile 2 (IDR. 658,037 – IDR. 809,152), 7 (27%) to quintile 3 (IDR. 809,052 – IDR. 1,000,000), 5 
(19.2%) to quintile 4 (IDR. 1,000,000 – IDR. 1,189,207), and 4 (15.4%) to quintile 5 (> IDR. 1,189,207). 
There were significant differences in nutrient intake (p<0.05) between the Eichner B and C groups at 
3, 6, 9, and 12 months after wearing the dentures (Table 1). 
 
Table 1. Differences in nutritional intake (kcal) based on tooth loss. 
Evaluation Eichner B Eichner C p-value 
Baseline 1,296 ± 144 1,384 ± 238 0.309 
1 Month 1,561 ± 125 1,526 ± 182 0.595 
2 Months 1,688 ± 109 1,558 ± 198 0.071 
3 Months 1,808 (1,414-1,891) 1,671 (1,143-1,899) 0.007* 
6 Months 1,816 (1,389-1,925) 1,712 (1,098-1,915) 0.006 * 
9 Months 1,799 (1,241-1,925) 1,679 (1,191-1,925) 0.005* 
12 Months 1,758 ± 163 1,518 ± 211 0.007* 
*Statistically Significant. 
 
When all the subjects were grouped together, repeated Anova showed a significant differences in 
mean nutritional intake between baseline (1,351 ± 208 kcal) compared to 1 month (1,540 ± 161 kcal), 2 months 
(1,608 ± 179 kcal), 3 months (1,613 ± 233 kcal), 6 months (1,626 ± 247 kcal), 9 months (1,612 ± 232 kcal), and 
12 months (1,611 ± 224 kcal) after using dentures In addition, significant differences also were noted at 1 
month (1,540 ± 161 kcal) compared with 2 months (1,608 ± 179 kcal), 3 months (1,613 ± 233 kcal), 6 months 
(1,626 ± 247 kcal), 9 months (1,612 ± 232 kcal) after wearing the denture (Table 2). 
 
Table 2. Differences in nutrition intake before, 1, 2, 3, 6, 9, and 12 months after wearing the dentures. 
Evaluation Baseline 1 Month 2 Months 3 Months 6 Months 9 Months 12 Months 
Baseline - 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 
1 Month - - 0.007* 0.021* 0.013* 0.027* 0.051 
2 Months - - - 0.819 0.495 0.874 0.909 
3 Months - - - - 0.325 0.957 0.941 
6 Months - - - - - 0.412 0.442 
9 Months - - - - - - 0.969 
12 Months - - - - - - - 
*Statistically Significant. 
 
Nutritional status was determined using the MNA-SF questionnaire. Malnutrition was found at 
baseline in only two patients (7.7%). The highest number of patients with risk of malnutrition was also found 
at baseline (53.8%) (Table 3). 
 
Table 3. Nutritional Status Before and After Wearing Dentures. 
Nutritional Status Baseline 1 Month 2 Months 3 Months 6 Months 9 Months 12 Months 
N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
Malnutrition 2 (7.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Risk of Malnutrition 14 (53.8) 11 (42.5) 9 (34.6) 10 (38.5) 9 (34.6) 9 (34.6) 9 (34.6) 
Normal 10 (38.5) 15 (57.7) 17 (65.4) 16 (61.5) 17 (65.4) 17 (65.4) 17 (65.4) 
 
The Friedman test showed a significant difference in nutritional status at baseline compared to 1, 2, 3, 
6, 9, and 12 months after wearing a denture (Table 4).  
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Table 4. Differences in nutrition status before, 1, 2, 3, 6, 9, and 12 months after wearing dentures. 
Evaluation Baseline 1 Month 2 Months 3 Months 6 Months 9 Months 12 Months 
Baseline  0.005* *0.001* 0.002* 0.001* 0.001* 0.001* 
1 Months 0.005* - 0.542 0.822 0.542 0.248 0.178 
2 Months 0.001* - - 0.700 0.100 0.585 0.460 
3 Months 0.002* - - - 0.700 0.352 0.261 
6 Months 0.001* - - - - 0.585 0.460 
9 Months 0.001* - - - - - 0.847 
12 Months 0.001* - - - - - - 
*Statistically Significant. 
 
Results of the Independent T-test showed significant differences in HGS (p<0.05) between the 
Eichner group B and C groups at 6, 9, and 12 months after using the dentures (Table 5). 
 
Table 5. Differences in HGS (lbs.) between the Eichner B and C groups. 
Evaluation Eichner B Eichner C p-value 
Baseline 135 ± 20 119 ± 18 0.053 
1 Months 133 ± 18 120 ± 18 0.086 
2 Months 135 ± 18 120 ± 19 0.068 
3 Months 133 ± 16 120 ± 16 0.053 
6 Months 137 ± 17 120 ± 17 0.025* 
9 Months 136 ± 20 120 ± 17 0.037* 
12 Months 138 ± 21 120 ± 17 0.026* 
*Statistically Significant. 
 
Repeated ANOVA revealed no significant differences in mean HGS values before wearing dentures 
(125 ± 20 lbs.) and 1 (125 ± 19 lbs.), 2 (126 ± 20 lbs.), 3 (125 ± 17 lbs.), 6 (126 ± 18 lbs.), 9 (126 ± 19 lbs.), and 
12 (127 ± 20 lbs.) after wearing the dentures 
 
Discussion 
This study aimed to investigate the relationships between tooth loss, denture wear, and nutritional 
status in the elderly population. The mean FFQ values increased with the increase in the duration of denture 
wearing among the patients; however, no significant changes were observed after two months. This may be 
due to adaption to the denture. According to the American Dietetic Association, malnutrition due to 
inadequate intake of protein and/or energy over prolonged periods of time results in loss of fat stores and/or 
muscle wasting [19]. 
According to the Regulation of the Ministry of Health of the Republic of Indonesia (No. 28) in the 
year 2019, the nutritional adequacy figures in males are as follows: 30–49 years old, 2550 kcal; 50–64 years old, 
2150 kcal; 65–80 years old, 1800 kcal, and >80 years old, 1600 kcal. The corresponding values for females aged 
30–49, 50–64, 65–80, and >80 years are 2150, 1800, 1550, and 1400 kcal, respectively [20]. Even though the 
mean of FFQ for both men and women has increased, mostly, it is still below the nutrition adequacy figures 
recommended by the Ministry of Health of the Republic of Indonesia. 
Significant differences in nutritional status (MNA-SF) were observed at baseline when compared with 
1, 2, 3, 6, 9, and 12 months after wearing the denture. This finding is in line with that reported previously 
[15,16]. 
The highest number of patients with risk for malnutrition was found at baseline (14 patients; 53.8%). 
Six months after wearing the denture and thereafter, this number decreased to nine patients (34.6%). The 
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number of patients with normal nutritional status increased one month after wearing the denture; at 12 
months, 17 patients (65.4%) presented with normal nutritional status. Many factors are known to determine 
the nutritional status of an individual, and wearing a denture alone cannot guarantee that a normal nutritional 
status will be achieved. 
The handgrip method has been used to assess malnutrition, which has been correlated with a decrease 
in muscle strength and overall functional status [21]. Physiologically, malnutrition results in decreased whole-
body protein levels and body cell mass; specifically, protein synthesis decreases when the proteolytic 
mechanisms are stimulated. A decrease in mitochondrial complex activities also contributes to reduced muscle 
functioning and impaired free-energy change. Overall, these processes result in the degeneration of the muscle 
mass. Hence, a decrease in muscle strength has been strongly associated with loss of functional status, and 
HGS is proposed as an objective surrogate marker for detecting malnutrition. HGS has been validated as a 
rapid, cost-effective, and reliable tool for diagnosing patients with malnutrition [21] compared to other 
muscle-strengthening exercises such as hip flexion strength. The handgrip is positively correlated with both 
body cell mass and BMI [21]. The results of the repeated Anova test for inter-group comparisons (before and 
1, 2, 3, 6, 9, and 12 months after denture insertion) were not significantly different. 
The limitation of this study is the number of samples that have uneven distribution among the 
variables studied. In addition, filling the same FFQ questionnaire and repeated for seven times can lead to bias 
because respondents are bored with the same questions every month and still remember the old eating 
patterns. Another limitation is the reading of the results on the handgrip measurement is still adjusted to the 
dynamometer used in this study using the Takei 5401 Handgrip Dynamometer (Takei Scientific Instrument 
Co. LTD, Niigata Japan), with the classification of results based on sex. Whereas in this study, there was an 
imbalance in the number of participants based on sex, which might lead to bias. 
 
Conclusion 
The results of this study indicate an improvement in the nutritional intake and status of the elderly 
patients who received replacements for their missing teeth. 
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